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« Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not
constitute or imply its endorsement by the United States Government or
the Jet Propulsion Laboratory, California Institute of Technology



INNCE 2h Agenda

 Introduction -5 mins

« Open CAESAR Initiative, Maged Elaasar (JPL) -45 mins
« Papyrus Project, Sebastien Gerard (CEA-LIST) -10 mins
« Capella Project, Stephane Bonnet (Thales) -10 mins
 Sirius Project, Stephane Lacrampe (Obeo) -10 mins
 RangeDB Project, Harald Eisenmann (Airbus) -10 mins

* Discussion -30 mins



INNCE Modern System Development Process

1 around milestones now

i Mostly not 3 induces —___1 Not existent or has
| rigorous or ill- ©~ 777" Methodology Vocabulary | no well-defined
 defined now 1 semantics now :
————————————— =
automates conforms to
- _____1 Typically fragmented across i
: t ' tools with different schemas ;
___________ incorporates 1 and formats :
] : authors e
! Not always e .
1 supported ] ] ) merges into ) ) ) | R !
NS S A®  Variant Configuration g Baseline Configuration puuliettte ARy
' have poor : :_______________:
, support | triggers
| Continuous Integration |Hiss T Typically done sporadically !
1

involves 00 mm S e s oo s oo mmmm—oo—oo—-----

a

! Automated Analysis -~~~ =771 Typically run manually and :
! i from client applications now :

Typically produces

1 1
i done i . :
' manually with ! Reporting Viewpoint | standard viewpoints and !
' no tool : i not easily accessible :

support alows = FOSeese

generates

Feedback Mechanisms i Typically done ad-hoc and !

hard to keep track of
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INNCE

Key MBSE challenges

Challenges Mitigations

System modeling tools are too complex
and rigid to use for systems engineers

Different projects create system models
differently making it hard to reuse or
analyze consistently

Heterogeneous tools are used in SE
because many discipline-specific analyses
are needed

Model content is rapidly changing as
work progresses, increasing risk, and
latency in decision making

Models are being authored by separate
teams with different concerns/expertise

Standard model notation is not sufficient
to present their content and
communicate it to stakeholders

20 200 2 2 7

We need to use domain-specific tools to
lower the bar to entry and provide
curated libraries and model templates

We need to define modeling
methodologies and facilitate
conforming to them using tools

We need effective tool integration
strategies, facilitating cross tool linking
or interchange

We need effective cross-tools
configuration management, change
management, and continuous
automated analysis

We need to enable federated multi-
viewpoint architecture with methods to
keep the viewpoints aligned

We need ability to design custom
reporting viewpoints, automatically
generate and make them accessible




INNCE Whatis CAESAR?

« CAESAR stands for Computer Aided Engineering for Systems ARchitecture

— A software platform to enable an integrated model centric approach to SE
« Enables a methodology-driven use of SE tools to perform SE functions
» Supports a federated multi-viewpoint agile systems development process
« Promotes reuse of existing technology while minimizing vendor lock-in
» Addresses key challenges of the current practice of MBSE
» Infuses development best practices learned from software engineering

== Capella iz [
Nx I BmeeEdraw / Safine

?épﬁ@i’
82 PHOENIX )7 girius

imu ion

Safety & D, jare
Relia hlhty ngineeri
@ @ o) o) @ PP Embedded
\@ / Engineer
PLM & CAD Verification &
@ Integration Validation i< @

Model Based Systems Engineering Integrated Model Centric Engineering
(MBSE) (IMCE)




INNCE The CAESAR Concept

« A semantic data warehouse system for MBSE
— Acquires information from SE authoring tools acting as data sources
— Curates, integrates, configuration manages SE information baseline in one place
— Verifies the consistency of federated information and measures precise differences
— Analyzes information, generates reports and proposes changes

System System
Stakehold
DeveTLc;pnTent Authoring Tools CAESAR Ecosystem Analysis/Reporting Tools akenolders

walllill -
./ (1) ot ot

CAESAR




INNCE

Key Functions

Information Authoring
Supports authoring information by
different tools, which can be existing tools
that have been adapted or new
methodology-specific tools

Information Configuration
Supports maintaining a baseline
configuration for information (as well as

change proposal configurations) and
version controlling the results or running
integration workflows

Information Representation

Supports representing information using
tool-neutral ontologies that have modular

design, expressive syntax & formal semantics

\/

@,

A

Information Analysis
Support analyzing information with
description logic reasoners and by
other analysis tools using published
qguery end points and APIs

Information Integration
Supports defining methodology specific
integrating workflows for the information
fragments and proposing changes to keep
them consistent

.
.
.

Information Reporting

Support authoring reports on information
to address different stakeholder concerns,
regenerating them when the integration
workflows rerun and organizing them in
accessible reporting dashboards



INNCE Information representation

« CAESAR represents Information as a set of ontologies expressed in the
Ontology Modeling Language (OML)

« OML maps to the W3C standard Web Ontology Language 2 (OWL2)

« OML has expressive syntax, formal (Description Logic) semantics, and
several sets of APIs, IDEs, exchange formats, and analysis formats

« OML is a tool-neutral representation that allows representing information,
exchanging it, and analyzing it using a variety of tools

VS Code
IDEs

Theia

Eclipse

T

RDF/SPARQL | Analysis
Formats

/Map to

Parquet/SQL

Wscéfw’

Jjs EMF

APls

Scala
REST

DSL

Exchange | j5ON
formats

zip XMl

10



INNCE Information architecture

System Analysis
:Subsystem B :Subsystem C

User Ontologies
(Project-specific)

Instance of

System Design

System A Subsystem B Subsystem C

- spemalnzes

Application Flight Ground
Electrical Mechanical

System System

speC|aI|zes

. Discipline Fault
(Project-independent) rotection
speC|aI|zes

Foundation
-

OML




INNCE

Information authoring

« CAESAR enables authoring ontologies directly in OML textual/graphical
DSLs using one of its OML IDEs (Eclipse, VS Code, and Theia)

« CAESAR enables authoring ontologies using its own CAESAR IDE, a multi-

disciplinary modeling tool which can be extended with custom viewpoints

« CAESAR also enables authoring ontologies using third party tools that
have been adapted using a tool adapter (which supports bi-directional
transformations between OML and the tool’s native format)

OML IDE

>
oML

Native Tool
CAESAR IDE | Adapter

Third Party Tool

Native

€

OML

Tool
Adapter

|

CAESAR

12



INNCE Information integration

« CAESAR enables methodology-specific incremental integration of
ontology fragments (from different tools) into a unified dataset

* The integration methodology is specified as a workflow graph whose
nodes are configured with analysis scripts and that can be run manually
or automatically based on events

« CAESAR helps maintain consistency between the integrated fragments
by proposing changes to those fragments to restore consistency

Change propagatlon

CAESAR
»o---°

Overlap ," g
\ Every node runs

that needs to Data Source
analysis scripts

be consistent

Data Source
C

Change proposal 13



INNCE Information analysis

« CAESAR supports read APls, a rule language and a query language,
which can be used to perform powerful analysis on the dataset

« CAESAR supports some default analyses through a DL reasoner like
satisfiability analysis (every class can be instantiated) and
consistency checking (no contradictory axioms exist)

« CAESAR supports analysis via third party analysis tools by
transforming the dataset to other formats expected by those tools

Analysis Database

CAESAR

|

Read and

Query API

Map, Filter, Reduce

Satisfiability Analysis

DL Reasoner
Consistency Check

Audit Rule

Well-formedness analysis
Framework

Notebooks, Mathematica,
etc.

14



INNCE Information reporting

« CAESAR allows creating reports on datasets or their analysis results
using a variety of reporting tools to address stakeholders concerns

* Reports can be automatically produced during integration and stored
for efficient viewing later (historical reports are archived)

* Reports are published on a project portal, where they are organized in
categories and can be searched and viewed (with access control)

« Reports can be commented on and/or approved by stakeholders

@ Zeppelin e v
Welcome to Zeppelin.

CAESAR

...... |I||||| ‘2 : S

Tool Adapters I tit

AN

15



INNCE Information configuration

« CAESAR allows a project to have a baseline configuration of data sources,
as well as variant configurations (representing change proposals)

« The project integration workflow can run on any configuration allowing the
impact of changes to be analyzed before merging them into baseline

« The entire history of integration (including datasets, analysis results and
reports) with full provenance is version controlled

« The configuration history enables provenance audit, trend analysis, as
well as the possibility for incremental analysis

Data Source I\ CAESAR

AI

A
Data Source Y4
€ — > > 7/
G ><
/7 ~
Data SBource PN _>G_ —— >

A+B’

16



INNCE

CAESAR conceptual architecture

Tool

Authoring

a

\ 4

CAESAR Ecosystem

CAESAR Client

API

Adapter

CAESAR Server

a

\ 4

Integration
Service

Configuration
Service

7 Y
A 4

Analysis
Repository

a

A 4

| Reporting

Service

C/M
Repository

| Analysis

v

Service

Analysis
Scripts

\ 4

Adapter

—’l repository
—

y

Reporting
Tool

Analysis

J N

Tool

17



INNCE CAESAR@JPL

Division 31

Systems Engineering & Formulation

hosts

Engineering and Science
Directorate 3x

Sponsors

Engineering Development Office |
Program Management Office

v

manages

\ 4

| Integrated Model Centric Engineering

R&D Program

supports

develops:

Hydrogen release FY18

18



INNCE Open CAESAR Initiative

S0
_—

MBSE Researchers

Contributes

MBSE Users

leads

MBSE Vendors

Open ﬁQESQR Contributes

https://open-caesar.github.io/

Open CAESAR
Consortium

MBSE SMEs

19


https://open-caesar.github.io/

INNCE Open CAESAR: possible contributions

Information representation

— OML language definition and tooling

Information architecture

— Vocabularies for SE disciplines / applications
Information authoring

— Authoring tools and their adapter services

Information integration

— Infrastructure for integrating / synchronizing data sources
Information analysis

— Analysis tools and their adapter services

Information reporting

— Reporting tools and their adapter services

Information configuration

— Infrastructure for variability, change proposal, provenance
Example projects

— Case study projects to demonstrate ideas

20



INNCE Open CAESAR: logistics

* Create the consortium as an entity
— Define consortium charter, membership rules, and legal framework
— Create an architecture council and appoint members
— Create a program office and appoint members
— Adopt an open source license (e.g., Apache 2.0)

« Manage the open source code in GitHub.com
— Create GitHub organization for Open CAESAR
— Create a separate repository for each major component
— Create a GitHub Pages site (and wiki) for each component
— Enable CI/CD for every repository
— Assign a development team to lead each repository
— Define work packages as GiHub organization projects

21
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INNCE OML Example

Missi Performs

ission .

Terminology Component —— Function
7} 3

Flight System V Performs - -

Terminology Rover — NaVIgatlon

maxSpeed : decimal
speed : decimal

4

[ V Performs ) i
Project Rover A > Navigation_A
Design
Terminology | /I\ maxSpeed =200.0
! A
! 1
r L p:Performs ]
___________ 1 FESSSSS FSSESSSSS)
Project ' - _: . . . I
scenario 4 | r:Rover A r~— : n: Navigation_A !
Description bsssss5555555 I_—_—_—_—:j—_—__-S_E)______________:
L | speed =

open terminology https://flightsystem {
extends <https://mission>
concept Rover {
extends mission:Component
restrictsAll mission:Performs to Navigation

}
concept Navigation {
extends mission:Function
}
scalarDataProperty maxSpeed {
domain Navigation
range XMLSchema:decimal
}
scalarDataProperty speed {
domain Navigation
range XMLSchema:decimal
}

}
closed terminology <https:/project/design> {
extends <https://flightsystem>
concept Rover A {
extends flightsystem:Rover
restricsAll mission:Performs to Navigation_ A

}

concept Navigation A {
extends flightsystem:Navigation
restricts flightsystem:maxSpeed to 200.0

}
}

closed description <https://project/scenario> {
extends <https:///project/design>
conceptInstance r : design:Rover A
conceptInstance n : design:Navigation A {
vzlueOf flightsystem:speed is 50

}

relationInstance p : mission:Performs {
from r
to n

}

23


https://automotive/
https://ontology.imce.jpl.nasa.gov/foundation/project/project
https://imce.jpl.nasa.gov/application/
https://imce.jpl.nasa.gov/foundation/mission
https://automotive/
https://imce.jpl.nasa.gov/project/analysis
https://imce.jpl.nasa.gov/foundation/mission
https://imce.jpl.nasa.gov/application/
https://imce.jpl.nasa.gov/foundation/mission

INNCE

CAESAR Hydrogen release : EFSE Application

System
Decomposition

& eclipse

FS Electrical
Functional Design

CAESAR
Workbench

EFSE

Electrical
Functional Design

Wiring &
Harnessing

CAESAR

%

API
| CAESAR Server
5 g
: g
p play -
l semantic web B
. framework I
g IJena g
: <
©
<
Q GitHub
) )
:
— : 7‘} g
% ‘|IB <
g Jenkins
<
|
a
v - I
Seclipse [ o Vocabulary
Workbench

Component List
Function List
Resource Reports

-~ ——]

Apache Zeppelin

System
Block Diagram

P

NLVIEW
WIDGETS

Electric Schematics

24



INNCE OML Workbench

o0 e
B Ri%iQurisa i §- ooy

@

runtime-oml.product - gov.nasa.jpl.imce.ontologies.public/converted-oml/imce.jpl.nasa.gov/foundation/base/base.oml - OML Workbench

[{5 Project Explorer 82 = <§> = = [m|

™M . . . . |=| base.oml 8
¥ 1z > gov.nasa.jpl.imce.ontologies.public [gov.nasa.jp

£ *new Terminolgy Diagram £

> =, Project Dependencies
> [ bundles
¥ (%> converted-oml|

v Q:EP imce.jpl.nasa.gov

- open terminology <http://imce.jpl.nasa.gov/foundation/base/base> { gy Biv & @y

extends <http://imce.jpl.nasa.gov/foundation/annotation/annotat

aspect AggregatedElement

v e =

|hase:AggregaledElemenll |

base:ContainedElement |

base:IdentifiedElement

[ | 4 nasContainmentindex: string |

<> hasAlternateName : string

: gg':ﬂ:;on aspect ContainedElement 4 nasCanonicalt SrSSE
G ! Soregates < hasDescription : string
> analysis aspect Container Contais 4 hasldentifier : string
> {Z—gannotation <4 hasindexEntry : string
¥ (> base aspect IdentifiedElement 4 hasShortName  string

> [% base-embedding.oml
> E"a,;‘ > base.om|

concept Package

I@

<> hasSortKey : string
< hasUuid : string

¥ (£ behavior S reifiedRelationship Aggregates {
» (7> mission asymmetric
» =+ owl2-mof2 irreflexive
> gproject unreified = aggregates 4 base:Packagel
X inverse = isAggregatedIn
¥ (7 scenario source = AggregatedElement
> [ oml target = AggregatedElement }
» (7% www.omg.org
> ﬁ-%?rlmg © reifiedRelationship Contains {
N inverseFunctional
> (5 www.w3.org asymmetric
= oml.catalog.xml irreflexive

» (7% entailments unreified = contains
inverse = isContainedIn
source = Container

xR target = ContainedElement }

dor

o= Outline 5¢
V < Extent
¥ < OpenWorldDefinitions TerminologyGraph(base)
< TerminologyExtensionAxiom(base->annotation e
< Aspect(base:AggregatedElement)
< Aspect(base:ContainedElement)
< Aspect(base:Container)
< Aspect(base:ldentifiedElement) =
4 Concept(base:Package)
» < ReifiedRelationship(base:Aggregates)
» <4 ReifiedRelationship(base:Contains)
< AspectSpecializationAxiom base:Package <: bz =
<4 EntityScalarDataProperty(base:hasAlternateNe
< EntityScalarDataProperty(base:hasCanonicalN
< EntityScalarDataProperty(base:hasContainmer
< EntityScalarDataProperty(base:hasDescription
< EntityScalarDataProperty(base:hasldentifier)
» < EntityScalarDataProperty(base:hasindexEntry)
» < EntityScalarDataProperty(base:hasShortName
» < EntityScalarDataProperty(base:hasSortKey) . |
» < EntityScalarDataProperty(base:hasUuid)

Package extendsAspect IdentifiedElement

entityScalarDataProperty hasAlternateName {
domain IdentifiedElement
range XMLSchema:string

OML

entityScalarDataProperty + hasCanonicalName {
domain IdentifiedElement
range XMLSchema:string

Workbench

entityScalarDataProperty + hasContainmentIndex {
domain ContainedElement
range XMLSchema:string

© entityScalarDataProperty + hasDescription {
domain IdentifiedElement
range XMLSchema:string

entityScalarDataProperty hasIdentifier {
domain IdentifiedElement
range XMLSchema:string

Writable Insert 54:1




INNCE

CAESAR Workbench: EFSE Application

[ JON J
o H @ P hie e B vl
- Model Explorer 5% =% ¥ = B [ *Function List Table 53

type filter text
¥ < Function List

» < Subsystem Pair 2001-2004 (AMSTRU-PWR)
V¥ < Subsystem Pair 2001-2006 (AMSTRU-CDH)

v IL—EB gov.nasa.jpl.europa.efse [europa.efse issue-31]
=\, Project Dependencies
¥ (% > flightsystem

> [ flightsyst ird < Function 001-006-001 001-006-001
5 coropaigmsysiem.an % Function 001-006-002 001-006-002
> Qg > europa_flightsystem.refdes M 001-006-003

- N Function 001-006-003
ﬂ,, europa_flightsystem.xIsx v B (EaY ARV,
¥ (7> functionlist

> E’g > europa_functionlist.aird

» (1> europa_functionlist.cefl

ﬂ,’, europa_functionlist.xlsm

¥ (libraries

» QgAssemblyTypes.library

> Q‘J ECTypes.library

> g;' EuropaAssemblyTypes.library

> Qg FunctionTypes.library
> E‘A representations.aird

P &

5= Outline 82 = 8

An outline is not available.
[=] Properties $4

Function

General > PTope

Annotations
Name:

Properties

Function Ends Specializes:
subsystemPair : SubsystemPair:
Serial Number:
Flow:
Assemblies1:

Function Number Function Name

2001-2004 (AMSTRU-PWR)

2001-2006 (AMSTRU-CDH)

TLM VSA MXP EBOX IF TEMP TO REU-A
TLM VSA MXP EBOX IF TEMP TO REU-B
TLM VSA MXP RDMSA IF TEMP TO REU-A

hydrogen

October 2018

TLM VSA MZP EBOX TEMP TO REU-A

4 Abstract Function PRT2Measurement
Is Deprecated
4 Subsystem Pair 2001-2006 (AMSTRU-CDH)
9
° From1to2

Undefined From2to1

<> Assembly 2001TSVMZ-1A

runtime-caesar.product - platform:/resource/gov.nasa.jpl.europa.efse/functionlist/europa_functionlist.aird/Function List Table - CAESAR

Subsystem 1 Assembly 1

2001

2001

2001 TSMSIF-A
2001 TSMSIF-B
2001 TSRMIF-A
2001 TSRMIF-B
2001 TSB1IF-A

2001 TSB1IF-B

2001 TSB2IF-A

2001 TSB2IF-B

2001 TSVMZ-1A
2001 TSVMZ-1B
2001 TSVMZ-2A
2001 TSVMZ-2B
2001 TSVMZ-3A
2001 TSVMZ-3B
2001 TSVMZ-4A
2001 TSVMZ-4B
2001 TSVPX-A

2001 TSVPX-B

Bidirectional

B 6
=M

Flow Subsystem

2004
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006

VVVVVVVVVVVVVVVVVYV
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INNCE CAESAR Web App

CAESAR

Your Systems Engineering Digital Workspace

Welcome!

Please log in to your account.

‘ username

‘ password

Select which project workspace you would
like to access

Europa Clipper

27



INNCE CAESAR Web App (Reporting Perspective)

EUROPA CLIPPER REPORTING PERSPECTIVE ¥

IMCE's Zeppelin Notebook

templates/EFSE Reports/Function List/
Reports - e

o/ moe caesar rapostony ol nasa gou 216ch2c0151496916851 0800061955 dat

. warning: there mere two deprecation warnings; re-run with -deprecation for details
t = fuseki: Object = https://ince-caesar-repository. jpl .nasa.gov/
dataset: Object - cb216ch2ccI6149e9FFGAS1eBaedb3GF195574af

3 repor

Q  Search by Report Name [x]

Function List Report from EFSE
The tabl shows all the Functon List datafrom EFSE.

Technical Resource Reports Function List Not:

nultiple es of AN VL data fr FUNCTION_NUMBER ¥ FUNCTION_NAME v SUBSYSTEM_1 v ASSEMBLY_1 v FLOW v ASSEMBLY_ 2 v SUSBSYSTEM 2 B

BATT PWR TO BATTARMP o01EATARMP 2004BATF1, 20048ATT2, 2004
P 20048AT3
001-004-002 BATT PWRBATARMP PTH 2001 2001BATTARMP > 2004n88 2004
ToA8IS
001-004-003 PROPPWRAABISTO 2001 2001POPARMP-A < 20uneis 004
DPYENAP PTH
Reference Designator List Component List 001004004 PROPPWRBABSTO 2001 2001POPRRMP-B < 2004ns 2004
DPYENAP PTH
Zep Zep
ReEEEe e (e e ES 001-004-005 DY PWRAABIS TO 2001 2001POPARMP A < 2004n8 2004

DPYENAP PTH

C EUROPA CLIPPER REPORTING PERSPECTIVE ¥

<Function List

Q  Search by Report Name - (%]

ch: Baseline Latest

View Report

28



INNCE CAESAR Web App (Integration Perspective)

’C DEMO ~ INTEGRATION PERSPECTIVE ~

< Vocabulary.Imce

DEMO ~ INTEGRATION PERSPECTIVE ¥
Status: Idle

Last Run: demo/vocabulary.imce workflow on Tue Dec 11 08:21:45 PST 2018

Integrations Run AllSteps

Vocabulary.Imce

Thisis a predeﬂned integration MagicDraw Icarus example export [ o,,155 md_example_icarus._latest

Efse

This is a predefined integration

Europa generated Capital user-model




INNCE Example Reports

SUBSYSTEM_NUMBER « v ACRONYM v NAME v REFERENCE_DESIGNATOR v
2001 PDPARMP PDPARMP-A 2001PDPARMP-A
2001 PDPARMP PDPARMP-B 2001PDPARMP-B
2001 TSB1IF TSB1IF-A ] 200020012002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2021
ss1_id
2001 4 2000 - . o . o
SIFT ] 2000 - - . 8 . 70
2001 - .
biome Flight System [ Fiight System Block Diagram - 2002 - 0 4 24 . 114 . . 0 .
2001 " Book ekicn D s L UULSSRVER) SIS 4 2004 - - - 9 10 28 5 2 16 - 26 10 60
® » Show Property Types
2001 Open View & » Motacass | 2005 - o . . . 24 . . . . . . .
® ) Group Disoommected Nodes 1 2006 - . . . . 192 96 48 18 . 46 34 2
) ' = v Internal Block Diagram Filters
2001 Save View ® » Types 9 2007 - . . . . . 56 . 6
-+ Sterootypes 2008
External Link: + ConstantParameter )
2001 xternal Links vy p 2009 - X . . ) ) ) ) 10
About . m“ 2010 - 5 . 5 . 5 . 5 . 56 . 3 120
- - . X 'rof
Function List Repag e 2011 - - - .. : . - I . 1s
The table shows all the Function List daf * @ ParProperty 2012 - . : : : : : : : : : 28
+  ReferenceProperty
To download the data in .csv format click + B SharedProperty FAHIF_B
ValueProperty
¢ [ (Unspecified Stereotype}
FUNCTION_NUMBER” FUNCTION | SUBSYSTEM v TOTALFUNCTION v 2A v 4A v BA
AMSTRU 79 6 0 0
004-004-001 CDH 958 0 0 4
004-004-002 EIS 94 13 0 1
i data to disnlav ETHEMIS 21 2 0 1
004-004-003 Name Metaclass. Stereotypes Type MZaSass dry;g Name Type Stereotypes  Muliplicity Directon
wheel Property [PartProperty] Class WheelAssembly [Block] 1 GNC 21 O 4 O 4
004-004-004 infatonPressure  Property [ValueProperty]  DataType Press [ValueType] 1
t Property [PartProperty] Class Tire [Block] 1 ICEMAG 46 7 0 0
bead Property [PatProperty) Class. TireBead [Block] 2
004-004-005
et IMB 0 0 0 0
004-004-006 TLM BATT-3 INTEMP TO 2004 2004BATT-3 > 2004PBC 2004 MASPEX 29 4 0 2
PBC PTH
004-004-007 TLM BATT-1 INTEMP TO 2004 2004BATT-1 > 2004PBC 2004 MISE 3 6 0 1
Pee PIMS 29 4 0 0
004-004-008 TLM BATT-2 INTEMP TO 2004 2004BATT-2 > 2004PBC 2004
PBC PME 488 2 0 0
004-004-009 TLM BATT-3 INTEMP TO 2004 2004BATT-3 > 2004PBC 2004
Eee PMHARN 4 0 0 0
004-004-010 UMB CMD BATTSW 1 2004 2004PBC > 2004ABIS 2004 PMSTRU 614 0 0 0
PROP 340 0 0 0

30



INNCE Open CAESAR: OML Language Server

Pull requests Issues Marketplace Explore

open-caesar / oml2-example @ Unwatch~ 2

<> Code Issues 0 Pull requests 0 ZenHub Wiki Insights
No description, website, or topics provided.
Manage topics
® 2 commits 1 branch © 0 releases

Branch: master v New pull request

&8 melaasar Create Test.oml2

*star 0  YFork 0

22 1 contributor

Create new file ~ Upload files ~ Find file ~ELLELIELITIEEE RS

Latest commit 2a002d@ just now

® ©® [ omiz-example — Theia

< C O @ localhost:3000/#/Users/elaasar/Documents/git/githu

File Edit Diagram Selection

~ m omi2-example
project
B Test.omi2

[B .project Create .project 21 seconds ago
[ Test.oml2 Create Test.oml|2 just now
Help| @ ( ] runtime-OMLWorkbench - oml2-example/Test.oml2 - Eclipse SDK
= N H O QR WG B S RET FE Oy
[% Package Explo 2 = B [} Test.oml2 X = O &= Outline X
58 v ; Eerminology T © c2 :Property
¥ =2 oml2-example 3 concept c2 G a:Property
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INNCE Open CAESAR: information representation WPs

* Basic tooling:
— OML Abstract syntax, Java API, XMI interchange format (EMF)
— OML Textual syntax / language server (Xtext)
— OML Graphical syntax (Sprotty)
— OML Semantics by mapping to OWL (Jena)
« Other APIs:
— OML Scala functional API
— OML Java script API
— OML REST API
« Other interchange formats:
— OML JSON format
— OML Parquet format
— OML Zip format
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INNCE Open CAESAR: information architecture WPs

* Foundation vocabularies:
— Vocabulary for architecture description
— Vocabulary for architecture integration
— Vocabulary for diagram representation
« SE discipline vocabularies:
— Vocabulary for requirements
— Vocabulary for use cases
— Vocabulary for system structure
— Vocabulary for system behavior
— Vocabulary for V&V
— Vocabulary for I&T
« SE application vocabularies:
— Vocabularies for different application domains (aerospace, automotive, etc.)
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INNCE Open CAESAR: information authoring WPs

OML IDEs:

— OML IDE support in Eclipse (textual editor, graphical viewer, EMF frameworks)
— OML IDE support in Theia (textual editor, graphical viewer, Gitpod integration)
— OML IDE support in VS Code (textual editor)

EMF-based tools:

— New EMF-based tool for existing OML vocabulary

— New OML vocabulary for an existing EMF-based tool

— Generic OML adapter CLI based on OML-EMF vocabulary mapping

UML-based tools:

— New UML-based tool for existing OML vocabulary

— New OML vocabulary for an existing UML-based tool

— Generic OML adapter CLI based on OML-UML vocabulary mapping
Other tools:

— Framework for an OML adapter CLI
— Template generator for an OML adapter CLI
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INNCE Open CAESAR: information integration WPs

« Continuous integration and delivery:
— Vocabulary for describing a model integration workflow
— Service to run a model integration workflow
— Service to publish the results of a model integration flow
* Proposing change deltas to integrated SE tools:
— Way to represent change delta in OML
— Framework to propose a change delta in OML
— Framework to apply the change delta in a given tool
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INNCE Open CAESAR: information analysis WPs

* Analysis on OML representation directly:
— Programmatic query API for OML
* Analysis using a triple store:

— Way to publish OML ontologies into a triple store
— SPARQL endpoint for OML
— Way to reason on OML with a DL reasoner
— Higher level query language for OML
* Analysis using relational database:
— Way to publish OML ontologies into a relational database
— SQL endpoint for OML
« Analysis using other analysis tools:
— Framework to analyze OML with other analysis tools
— Framework for descriptive, predictive, prescriptive analytics
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INNCE Open CAESAR: information reporting WPs

* Ontology visualization on the web:
— Web-based widgets for visualizing OML ontologies

« Ontology reporting tools:
— Interfaces for OML ontologies in various reporting tools
— Way for reports to display change deltas
— Way to report on trends in the evolution history

* Reporting dashboards:
— Way to organize reports to make it easy to browse/search
— Way to review and comment OML ontologies
— Way to approve changes to OML ontologies
— Way to subscribe to changes in reports
 Interactive Reporting tools
— Tool to browse the contents of the OML ontologies

— Tool to assess impact of change to OML ontologies
— Tool to run (elastic) text search on OML ontologies
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INNCE Open CAESAR: information configuration WPs

« Configuration management of ontologies:
— Way to manage OML ontologies in a SCM repository
— Way to compare and merge ontologies in different repository configurations

— Way to propose changes and doing pull requests using configurations
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INNCE Open CAESAR SysML Adapter
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INNCE Open CAESAR vs. SysML v2
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INNCE Open CAESAR vs. OSLC
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INNCE Open CAESAR vs. OpenMBEE
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INNCE Open CAESAR vs. ModelBus
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INNCE Open CAESAR vs. Syndeia
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INNCE JPL Systems Engineering Domains
Program:
Project System

Project System
Engineering

Subsystem:
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INNCE JPL 10 Systems Engineering Functions (Disciplines)

Define
architecture

Conduct
reviews

Manage technical resources
and performance

Perform verification
and validation

Manage and
control change

Specify
requirements

Define
interfaces

Characterize and
analyze design
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INNCE JPL Flight Systems Engineering Applications

Electrical Systems & Functional and Physical & Mechanical
Signals Behavioral Design Composition
+ Compositional System * Scenario Definition, Planning * Compositional System
Design Description Capture and Analysis Design Description Canture
* System Block Diagram * Fault Protection Monitors and * Master Ref. Des. list

Responses reconciled with drawing tree
* Functional Description : * Mass Management Process /

* Function Lists, Net Lists
* Electrical Flight Systems

Engineering Document Generation MEL .
e Circuit Data Sheets * Specification of FSW * Mass Properties
behavioral design Management

* Mapping Assembly
aggregations vs. Subsystem
Aggregations

* Power scenario analysis
* Data scenario analysis
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